2 Figure S1 . Equilibrium adsorption of humic acid on montmorillonite in the presence of 0.01 mol L -1 KNO3 at pH 5 and 28ºC .
ITC data analysis
The ITC data analysis was conducted using Origin 8.5 software based on the methods described by . In the present study, the heat is related to the interaction enthalpy (ΔH) by
Where ΔnM (mmol g -1 ) is the changes of the total Cd bound to different components following the given injections. Vcell denotes the volume of the solution being titrated. The total heat released after a given number, t, of injection can be obtained by summing all the ΔQ value to
give
represents the total adsorbed Cd after t injection. Since the sorbents may bind more than one Cd ions, the following reaction stoichiometry is used to account for Cd adsorption
where n denotes the total number of binding sites on different components and the equilibrium constant is conditional at each pH value, then we can write
where K i (L mmol -1 ) is the global constant (βi). Then, after some algebraic manipulation, the average fraction of Cd binding sites occupied can be shown
The total Cd concentration is
This equation is a quadratic in [M] , which can be solved to yield the free concentration of Cd in solution as a function of the total Cd and different components concentrations. The concentration of bound metal ions can then be determined to be
Therefore, the total heat released or adsorbed when the sorbents have been titrated with Cd solution when the total sorbent and Cd concentration are [L]T and [M]T, respectively, is
The relevant thermodynamic parameters, n, K, and ΔH can then be determined as those values giving the best fit of this expression to the cumulative heat release curves. The ΔG can be calculated by: ΔG = -RT lnK, where T is the absolute temperature (301 K), R is the universal gas constant, and K represents the equilibrium binding constant. ΔS is derived from ΔG = ΔH -TΔS.
